Peripheral prostaglandin E2 prolongs the sensitization of nociceptive dorsal root ganglion neurons possibly by facilitating the synthesis and anterograde axonal trafficking of EP4 receptors.
Prostaglandin E2 (PGE2), a well-known pain mediator enriched in inflamed tissues, plays a pivotal role in the genesis of chronic pain conditions such as inflammatory and neuropathic pain. PGE2-prolonged sensitization of nociceptive dorsal root ganglion (DRG) neurons (nociceptors) may contribute to the transition from acute to chronic pain. However, the underlying cellular mechanisms are poorly understood. In this study, we tested the hypothesis that facilitating synthesis and anterograde axonal trafficking of EP receptors contribute to PGE2-prolonged nociceptor sensitization. Intraplantar (i.pl.) injection of a stabilized PGE2 analog, 16,16 dimethyl PGE2 (dmPGE2), in a dose- and time-dependent manner, not only elicited primary tactile allodynia which lasted for 1d, but also prolonged tactile allodynia evoked by a subsequent i.pl. injection of dmPGE2 from 1d to 4d. Moreover, the duration of tactile allodynia was progressively prolonged following multiple sequential i.pl. injections of dmPGE2. Co-injection of the selective EP1 or EP4 receptor antagonist, the inhibitors of cAMP, PKA, PKC, PKCε or PLC as well as an interleukin-6 (IL-6) neutralizing antiserum differentially blocked primary tactile allodynia elicited by the 1st dmPGE2 and the prolonged tactile allodynia evoked by the 2nd dmPGE2, suggesting the involvement of these signaling events in dmPGE2-induced nociceptor activation and sensitization. Co-injection of a selective COX2 inhibitor or two EP4 antagonists prevented or shortened inflammagen-prolonged nociceptor sensitization. I.pl. injection of dmPGE2 or carrageenan time-dependently increased EP4 levels in L4-6 DRG neurons and peripheral nerves. EP4 was expressed in almost half of IB4-binding nociceptors of L4-6 DRG. Taken together, our data suggest that stimulating the synthesis and anterograde axonal trafficking to increase EP4 availability at the axonal terminals of nociceptors is likely a novel mechanism underlying PGE2-prolonged nociceptor sensitization. Blocking COX2/PGE2/EP4 signaling at an earlier stage of inflammation or injury is crucial for preventing the transition from acute pain to a chronic state.